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EXECUTIVE  SUMMARY 


A.  BACKGROUND.  Previous  research  has  shown  that  competition  usually 
results  i'n~Tower  unit  prices.  The  literature,  however,  only  addresses  the 
case  in  which  a  single  winner  receives  one  contract  for  the  total  quantity 
required.  The  present  study  generalizes  the  above  »  ork  by  allowing  for 
the  possibility  of  multiple  winners  and  also  the  case  In  which  a  sequence 
of  competitive  awards  are  made  for  the  same  Item  over  a  period  of  several 
years. 

B.  STUDY  OBJECTIVES.  The  objectives  of  this  study  are  to:  (1)  develop 
a  methodology  for  estimating  the  competitive  savings  where  there  Is  a 
sequence  of  acquisitions  and  where  multiple  awards  can  be  used,  (11) 
exercise  the  methodology  on  a  sample  of  acquisitions,  (111)  develop  a 
forecasting  methodoloqy  for  use  with  future  acquisitions,  (1v)  relate  the 
findings  to  the  question  of  choosing  the  optimum  number  of  producers. 

C.  STUDY  APPROACH.  A  literature  review  and  interviews  resulted  in  a  list 
of  suitable  anmunitlon  items.  A  sample  of  22  acquisitions  was  selected  and 
contract  data  were  collected.  Data  were  adjusted  to  separate  the  effects 
of  Inflation,  nonrecurring  costs,  and  contractor  learning.  The  savings 
attributable  to  competition  were  estimated.  A  sensitivity  analysis  was 
done  for  each  acquisition  using  learning  curve  slopes  of  90,  95  and  100 
percent. 

D.  Sum ARY  AND  CONCLUSIONS.  The  sample  showed  an  average  competitive 
savings  of  7.1  percent,  based  on  a  learning  curve  slope  of  95  percent.  The 
effect  of  competition  varied  widely,  ranging  from  a  savings  of  2 5  percent 
to  a  loss  of  30  percent.  A  discussion  is  provided  on  situations  where 
competition  may  not  be  advisable.  Some  have  held  that  In  a  sole-source 
acquisition  the  government  receives  no  benefit  from  contractor  learning, 

so  the  data  also  were  analyzed  using  a  flat  slope  of  100  percent.  With 
this  assumption  the  sample  showed  an  average  savings  of  10  percent.  While 
range  bidding  and  other  competitive  techniques  give  unit  price  savings  of 
7  to  10  percent,  this  savings  could  be  reduced  or  lost  If  the  production 
base  were  reduced  to  a  single  contractor. 


CHAPTER  I 


INTRODUCTION 

A.  BACKGROUND. 

Many  recent  studies  (8,  11,  15,  19,  20) 1  have  sought  to  quantify  the 
effect  of  competition  on  price.  These  studies  have  usually  compared  the 
one-time  costs  of  establishing  competition  (for  example,  facilities,  tooling, 
and  educational  awards)  with  the  reduction  In  unit  price  resulting  from  the 
con*>et1t1on.  These  studies  have  found  significant  savings.  For  example, 
Lovett  and  Norton  (11),  after  carefully  separating  the  effects  of  nonrecurring 
costs,  learning,  and  Inflation,  found  an  average  reduction  of  13.7  percent 
In  unit  price  attr  utable  to  competition.  The  average  net  savings  (consider¬ 
ing  one-time  costs)  In  that  study  was  10.8  percent.  Using  a  similar  analysis 
Smith  (15)  found  a  net  savings  of  10.6  percent. 

Several  terms  need  to  be  defined  In  order  to  describe  the  studies  above. 
First,  a  winner- take-al 1  award  refers  to  a  type  of  acquisition  In  which  one 
successful  bidder  receives  an  award  for  the  Army's  total  required  quantity. 
This  quantity  Is  also  called  the  "buy-out"  quantity.  Winner- take-all  awards 
can  be  contrasted  to  multiple  awards.  In  which  several  successful  bidders 
receive  contracts  to  produce  varying  portions  of  the  quantity  awarded.  If 
the  quantity  awarded  Is  not  the  Army's  total  required  quantity  (l.e. ,  If 
future  acquisitions  are  planned),  then  the  quantity  awarded  Is  called  the 
"current  requirement." 

^ Works  cited  In  parentheses  are  listed  In  the  Reference  section. 


For  many  Items  there  are  no  buy-outs.  Instead  there  Is  repetitive 
corpetltlon  for  the  current  requirement.  Often  multiple  awards  are  used. 
Each  competitive  acquisition  makes  the  bidders  fight  again  for  their  share 
of  the  market,  because  the  quantity  awarded  depends  on  the  bid  price. 

The  studies  above  address  the  situation  In  which  a  sole-source  contract  Is 
followed  by  a  winner-take-all  buy-out.  No  previous  research  has  addressed 
the  case  of  multiple  awards  or  the  situation  In  which  a  sequence  of  com¬ 
petitive  awards  for  the  same  Item  Is  made  over  a  period  of  many  years. 

The  type  of  conpetltlon  being  studied  can  be  Illustrated  with  ammunition 
Items,  the  acquisition  of  which  Is  unique  In  several  ways.  Host  other 
weapons  systems  are  purchased  within  a  few  years  and  have  quantities  In 
the  hundreds,  or  sometimes  In  the  thousands.  Often  the  production  line 
Is  shut  down  after  the  total  requirement  has  been  filled.  Ammunition 
Items,  on  the  other  hand,  are  usually  purchased  over  a  period  of  ten  years 
or  more  and  have  quantities  In  the  millions.  Because  amnunltlon  deter¬ 
iorates  with  age,  or  is  consumed  In  training,  the  production  lines  are 
usually  not  shut  down.  Even  in  peacetime,  the  production  base  Is  maintained 
in  a  state  of  readiness,  with  some  lines  operating  at  a  minimum  rate  and 
other  lines  In  a  "layaway"  or  Inactive  status.  This  practice  Insures 
that  the  production  base  will  be  able  to  respond  to  an  emergency.  Hhen 
possible,  the  Amy  prefers  to  have  producers  In  different  geographical 
regions  to  reduce  vulnerability  to  enenjy  attack. 
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In  order  to  maintain  a  ready  industrial  base  of  contractors,  and  to 
protect  selected  technologies  which  are  in  danger  of  disappearing  (e.g., 
the  mecnanical  fuze  industry),  the  Army  has  established  a  mobilization 
base  for  some  items.  Under  this  concept  private  contractors  become  members 
of  the  mobilization  base  and  agree  to  respond  to  any  urgent  Army  require¬ 
ment.  In  some  cases  they  agree  to  keep  and  maintain  government  equipment 
and  facilities  in  their  factories.  In  return  the  Army  often  considers  for 
award  only  members  of  the  mobilization  base.  Competition  for  these  items 
Is  a  restricted  type  of  competition. 

Another  characteristic  of  competition  in  the  ammunition  Industry  is 
the  frequent  use  of  multiple  awards.  Usually  the  larger  award  goes  to 
the  offeror  with  the  lowest  price,  but  other  factors  are  also  considered, 
such  as  plant  capacities  and  the  need  to  preserve  the  production  base. 

In  summary,  competition  in  the  annunitlon  Industry  Is  characterized  by 
long  sequences  of  acquisitions,  a  restricted  pool  of  producers,  frequent  use 
of  government-supplied  facilities,  and  frequent  use  of  multiple  awards. 

Several  Army  offices  are  particularly  Interested  In  being  able  to 
estimate  the  effects  of  competition  on  the  price  of  ammunition  Items.  The 
Office  of  the  Project  Manager  for  Munitions  Production  Base  Modernization 
and  Expansion  (PMMPBME)  at  Plcatlnny  Arsenal,  New  Jersey,  Is  responsible 
for  developing,  analyzing,  and  recommending  alternatives  for  facilities  to 
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produce  munitions.  The  one-time  costs  for  these  facilities  can  be  very 
large,  yet  can  be  offset,  at  least  in  part,  by  the  savings  In  unit  price 
due  to  competition.  An  ability  to  quantify  the  competitive  savings  will 
provide  a  better  basis  for  choosing  between  alternative  combinations  of 
facilities.  While  the  production  base  should  be  large  enough  to  permit 
a  surge  capability,  it  should  still  be  as  cost  effective  as  possible. 

Other  factors  being  considered  by  the  PM  are  the  quantities  of  munitions 
required,  the  number  of  production  facilities,  the  capacity  of  each 
facility,  the  number  of  operating  shifts,  and  the  depreciation  or  wearout 
of  the  equipment. 

The  Procurement  Directorate  at  the  US  Army  Armament  Materiel  Readiness 
Command  (ARRCOM)  at  Rock  Island,  Illinois,  purchases  ammunition.  This 
office  must  decide  whether  or  not  competition  for  a  specific  Item  is  feasible, 
choose  whether  to  have  a  winner- take-al 1  competition  or  use  multiple  awards, 
and  estimate  costs  for  negotiated  acquisitions. 

Recent  guidance  from  the  Office  of  the  Secretary  of  Defense  (OSD) 
makes  It  even  more  Important  to  quantify  competitive  savings.  Traditional 
policy  has  been  that  munitions  facilities  should  be  large  enough  or 
numerous  enough  to  produce  a  180-day  Army  Authorized  Objective  (AAO)  within 
a  five-year  period,  with  each  producer  operating  one  shift,  eight  hours  a 
day,  five  days  a  week.  This  policy  is  called  the  "1-8-5"  guidance.  The 
new  OSD  guidance  (3)  emphasizes  economy.  Under  this  new  policy  munitions 


facilities  should  be  of  a  size  to  produce  a  90-day  AAO,  less  stock  on 
hand,  within  a  four-year  period,  with  each  producer  operating  two  shifts, 
eight  hours  a  day  each,  five  days  a  week  (the  "2-8-5"  guidance). 

The  purpose  of  limiting  the  size  of  the  production  base  Is  to  reduce 
the  one-time  costs  for  investment  in  facilities.  A  complete  tradeoff 
analysis,  however,  would  also  consider  the  savings  in  recurring  unit  price 
If  It  were  possible  to  maintain  competition  over  several  acquisitions. 

Using  the  1-8-5  guidance  the  government  has  held  as  many  as  nine  com¬ 
petitive  acquisitions  for  the  same  item  over  a  period  of  14  years.  Under 
the  2-8-5  guidance,  however,  a  single  contractor  would.  In  many  cases, 
produce  the  entire  current  requirement.  This  contractor,  having  government 
equipment  In  his  factory,  would  be  in  almost  a  sole-source  position  for 
all  the  later  acquisitions.  By  using  multiple  awards,  possible  with  the 
1-8-5  guidance,  the  A rtry  could  have  effective  competition  for  these  later 
awards. 

B.  STUDY  OBJECTIVES. 

The  objectives  of  this  study  are  to: 

1.  provide  a  methodology  for  estimating  the  price  savings  of  repetitive 
conpetltlon.  In  a  situation  where  multiple  awards  are  sometimes  used, 

2.  exercise  the  methodology  on  a  selected  sample  of  acquisitions  and 
orovide  the  resulting  data  base, 

3.  develop  a  forecasting  methodology  for  use  with  current  and  future 


acquisitions,  and 


4.  relate  the  findings  to  the  larger  question  of  choosing  the  optimum 
number  of  producers. 

C.  STUDY  APPROACH . 

In  order  to  accomplish  the  study  objectives  the  literature  on  com¬ 
petition  and  ammunition  was  reviewed.  Then  interviews  were  held  at 
Picatinny  Arsenal  and  at  Rock  Island  to  clarify  the  types  of  competition 
used  in  the  acquisition  of  armunition.  A  list  was  made  of  items  that  had 
been  purchased  competitively.  Price  and  quantity  data  and  other  relevant 
information  were  collected  from  contract  files.  Other  data  sources  include 
cost  analysis  studies  and  interviews  with  the  contracting  officers. 

A  sample  of  22  acquisitions  was  selected  for  analysis.  The  selection 
was  based  on  the  desire  to  reflect  the  diversity  of  arrojunition  items  and 
to  perform  a  longitudinal  analysis  of  a  sequence  of  acquisitions  for  the 
items  selected.  Before  each  acquisition  there  were  one  or  more  Incumbent 
contractors  already  producing  the  item,  and  as  a  result  of  the  acquisition 
one  or  more  contractors  (possibly  different  ones)  received  competitive 
awards. 

Data  for  each  contract  were  adjusted.  Nonrecurring  costs  were  sub¬ 
tracted.  prices  were  converted  to  constant  FY  1978  dollars  using  price 
indices,  and  midpoints  were  calculated  to  allow  further  adjustment  for 
learning,  as  described  more  fully  in  the  next  chapter. 
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A  methodology  was  developed  to  estimate  the  savings  In  unit  price 
attributable  to  conpetltlon.  Finally,  factors  which  could  explain  these 
savings  were  analyzed  and  a  forecasted  savings  methodology  was  developed. 

0.  SCOPE . 

This  study  extends  previous  research  by  addressing  the  effects  of 
conpetltlon  in  acquisitions  other  than  the  first.  It  also  addresses 
multiple  awards  as  well  as  wlnner-take-al 1  awards. 

Nonrecurring  costs  (NRC)  were  collected  and  are  reported  In  the  data 
base.  The  forecasted  savings  methodology,  however,  estimates  only  the 
savings  In  recurring  unit  price.  A  valid  estimate  for  one-time  costs,  to 
Include  NRC  and  faclHtization  costs,  can  be  made  only  when  more  detailed 
Information  Is  available;  i.e.,  at  the  time  of  a  specific  acquisition. 

This  study  does  not  address  In-house  costs,  such  as  preparation  of  solici¬ 
tations  and  contract  administration. 

Other  factors  must  also  be  considered  In  any  procurement  strategy. 

These  Include  differential  wage  rates  and  productivity  on  a  second  shift, 
rapid  physical  deterioration  using  two  shifts  (compared  to  the  deterioration 
of  two  facilities  using  single  shifts),  the  effect  of  competition  on  product 
quality  and  schedule,  and  the  ultimate  scrap  value  of  the  equipment. 

Some  factors  are  not  quantifiable,  such  as  the  need  for  a  surge  capability 
and  the  desire  for  geographic  dispersal  to  reduce  vulnerability  to  attack. 


Since  others  have  addressed  these  areas,  this  study  does  not.  Instead  It 
seeks  to  estimate  the  savings  In  unit  price  due  to  competition  In  a  sequence 
of  acquisitions. 

It  was  necessary  to  make  several  assumptions  In  the  analysis.  These 
assumptions  relate  primarily  to  how  the  noncompetitive  awards  would  have 
been  made  and  to  the  expected  rate  of  learning.  The  assumptions  will  be 
described  as  they  are  made  throughout  the  report. 
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CHAPTER  II 


ESTIMATED  SAVINGS  METHODOLOGY 


A.  INTRODUCTION. 

This  chapter  describes  the  types  of  acquisitions  seen  within  the  am- 
munition  Industry  and  the  types  of  Items  purchased.  It  describes  how  the 
sample  of  acquisitions  was  selected  and  the  kinds  of  data  collected.  It 
explains  why  the  effects  of  competition  must  be  estimated,  rather  than 
observed,  and  It  develops  a  methodology  to  make  this  estimate. 

B.  POPULATION  AND  SAMPLE. 

The  target  population  Is  defined  as  all  competitive  acquisitions  for 
ammunition  Items  which  are  In  the  production  phase  of  their  life  cycle  and 
which  are  produced  by  private  contractors  In  contractor-owned  plants.  An 
acquisition  Is  considered  competitive  If  any  contractor  can  bid  or  If  bids  are 
restricted  to  members  of  the  mobilization  base.  In  some  acquisitions  the 
government  announced  that  a  winner-take-all  award  would  be  made,  while  In 
others  the  government  stated  In  advance  that  at  least  some  members  of  the 
mobilization  base  would  receive  awards  (without  specifying  which  members). 

Both  approaches  are  competitive.  Considered  not  competitive  are  options, 
which  are  part  of  the  previous  contract,  and  add-ons.  In  which  the  govern¬ 
ment  modifies  an  existing  contract  to  award  an  additional  small  quantity  to 
a  current  producer. 

The  term  "ammunition”  Includes  bombs,  fuzes,  projectiles,  cartridge 
cases,  warheads,  and  other  Items.  While  the  Items  vary,  the  acquisitions 
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for  these  Items  are  similar  in  several  Important  ways.  First,  contractors 
for  these  systems  operate  within  the  same  mobilization  base  environment 
as  described  above  in  Chapter  I.  Second,  all  Items  are  In  the  production 
phase.  They  offer  low  technical  risk,  as  evidenced  by  the  use  of  fixed-price 
(firm-fixed-price  or  fixed-price  with  escalation)  contracts.  The  risk  In 
many  acquisitions  Is  even  less,  because  the  contractors  have  already 
produced  millions  of  the  Item. 

The  main  variable  of  Interest  In  this  study  Is  the  savings  in  unit  price 
attributable  to  competition,  after  accounting  for  the  effects  of  non-recurring 
cost,  learning  and  inflation.  This  study  seeks  to  quantify  the  savings  due 
to  the  government's  act  of  entering  the  marketplace,  as  opposed  to,  say, 
using  add-on  contract  modifications  with  the  current  contractors.  Other 
variables  which  could  explain  the  main  variable  savings  were  also  constructed. 
Examples  Include  the  relative  size  of  the  acquisition,  the  competitive  pressure 
(measured  In  several  ways),  the  number  of  the  acquisition  (first,  second, 
etc.)  and  others.  This  chapter  describes  the  calculation  of  the  competitive 
savings  variable  and  the  next  chapter  gives  details  about  the  other  explana¬ 
tory  variables. 

Tne  sample  of  twenty-two  acquisitions  was  selected  to  reflect  the  di¬ 
versity  of  the  population.  Six  acquisitions  were  observed  for  bombs,  four 
for  fuzes,  nine  for  projectiles,  and  three  for  cartridge  cases.  The  acquisi¬ 
tions  were  also  selected  to  Illustrate  long  sequences  of  purchases  for  the 
same  Item  In  order  to  determine  whether  or  not  the  benefits  of  competition 
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diminish  in  later  acquisitions. 

The  sample,  like  the  population,  shows  some  Instances  of  winner- take- 
all  competition  and  other  cases  where  multiple  awards  were  used.  All  acquisi¬ 
tions  In  the  sample  reflect  production  contracts.  No  research  and  development 
contracts  were  analyzed. 

No  attempt  was  made  to  select  "successful"  competition,  l.e.,  contracts 
which  result  in  savings;  however.  In  each  case  government  officials  had  con¬ 
cluded  prior  to  the  acquisition  that  competition  was  possible.  Thus,  any 
findings  developed  in  this  study  apply  only  to  situations  In  which  competition 
Is  possible.  As  explained  in  the  next  chapter,  many  factors  can  preclude 
competition. 

C.  DATA  COLLECTION. 

For  each  system,  contract  files  were  searched  for  prices,  quantities, 
modifications,  and  othe  relevant  Information.  Nonrecurring  costs  were 
Identified  and  subtracted.  To  remove  the  effects  of  Inflation  all  costs  and 
prices  were  converted  to  constant  FY  1978  dollars  using  Inflation  multipliers 
from  ARRCOM  as  shown  in  Figure  2-1.  In  some  cases  data  were  collected  from 
the  Component  Cost  Record  files  and  the  Index  Contract  Control  Card  files 
In  the  Pricing  Office  at  ARRCOM.  For  several  systems  the  contract  files  had 
to  be  retrieved  from  the  archives.  Interviews  were  held  with  contract 
specialists  to  determine  the  contracting  situation  at  the  time  of  each  solici¬ 
tation.  Minutes  of  the  Awards  Boards  gave  additional  Information  about  the 
competitive  environment.  In  terms  of  completeness  and  accuracy,  however, 
the  quality  of  the  resulting  data  must  be  called  mixed;  It  ranges  from  only 
fair  for  some  systems  to  good  for  others.  While  the  data  may  not  be  as  clean 
as  desired,  they  are  usually  all  the  data  available. 


FIGURE  2-1 


INFLATION  MULTIPLIERS  TO  CONVERT 
ORIGINAL  YEAR  DOLLARS  TO  FY  78  DOLLARS 
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0.  CALCULATION  OF  ESTIMATED  SAVINGS. 


The  Ideal  approach  for  estimating  the  effects  of  competition  would  be 
to  find  a  competitively  awarded  contract  and  compare  It  with  one  that  had 
been  awarded  without  competition.  To  make  the  comparison  valid,  the  two 
contracts  should  be  as  similar  as  possible.  In  practice,  however.  If  the 
government's  contracting  situation  were  similar  In  both  situations,  then 
both  would  have  been  awarded  the  same  way,  and  no  comparison  would  be 
possible.  For  every  competitive  acquisition  It  becomes  necessary  to  con¬ 
struct  a  hypothetical  control  or  point  of  comparison,  to  reflect  what  would 
have  happened  if  the  requirement  had  been  satisfied  with  no  competition. 

The  literature  shows  a  series  of  gradually  more  sophisticated  attempts 
to  construct  this  hypothetical  control.  Yuspeh  In  (18)  takes  as  his  ex¬ 
perimental  control  the  unit  price  for  the  most  recent  sole-source  contract. 
He  compares  this  solesource  price  with  the  price  observed  after  a  com¬ 
petitive  award  and  attributes  the  drop  to  competition.  This  approach, 
however,  fails  to  consider  the  progress  of  the  sole-source  producer  along 
his  experience  curve  and  thereby  overstates  the  benefits  of  competition. 
Figure  2-2  shows  Yuspeh's  methodology  and  Figure  2-3  shows  the  required 
adjustment.  Yuspeh  only  considers  acquisitions  In  which  a  sole-source  award 
is  followed  by  a  competitive  award. 


FIGURE  2-2 


YUSPEH'S  ESTIMATE  FOR  COMPETITIVE  SAVINGS 
nit 
rice 
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Price 


FIGURE  2-3 

ADJUSTED  ESTIMATE  FOR  COMPETITIVE  SAVINGS 


0  $0|e_source  projection 
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competitive  savings 
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Lovett  and  Norton  in  (11)  develop  an  improved  methodology  which  takes 
into  account  the  expected  progress  of  the  first  producer  along  his  exper¬ 
ience  curve.  Figure  2-4  illustrates  the  basic  methodology.  The  dotted  line 
reflects  what  would  have  happened  had  there  been  no  competitive  pressure-- 
the  contractor  simply  would  continue  along  his  experience  curve  for  the 
quantity  of  the  buyout.  The  dotted  line  in  this  case  serves  as  the  experi¬ 
mental  control.  The  actual  contract  price  is  shown  as  a  solid  line  for 
the  same  quantity.  In  figure  2-4  the  solid  line  Is  shown  as  horizontal 
because  contracts  for  the  buy-out  quantity  are  usually  awarded  as  fixed- 
price  contracts,  and  no  experience  slope  is  visible  to  the  government.  The 
area  between  the  dotted  line  (would-have-pald)  and  the  solid  line  (did  pay) 
Is  attributed  to  competition. 

FIGURt  2-4 

LOVFTT-NORTON  ESTIMATE  FOR  COMPETITIVE  SAVINGS 

Unit 

Price 


In  some  of  the  acquisitions  studied  by  Lovett  and  Norton,  the  govern¬ 
ment  created  a  competitive  situation  by  awarding  a  small  quantity  to  a 
producer  other  than  the  original  developer.  This  small  award  allowed  the 
second  contractor  to  learn  how  to  produce  the  Item  and  Is  called  an  "educa¬ 
tional  buy."  Once  two  producers  exist  a  competitive  buyout  can  be  held. 

Educational  buys  do  not  occur  for  ammunition  Items,  but  It  may  be  worth¬ 
while  to  state  Lovett  and  Norton's  findings.  They  found  an  average  reduction 
In  unit  price  of  13.7  percent  due  to  competition  and  a  net  reduction 
(considering  the  one-time  costs)  of  10.8  percent.  Each  of  their  16  ac¬ 
quisitions  consisted  of  a  sole-source  award  followed  by  a  buyout;  that  Is, 
the  low  offeror  received  a  contract  to  produce  the  total  quantity  required. 

Several  extensions  to  the  Lovett  and  Norton  approach  are  necessary  to 
address  repetitive  competition  and  the  use  of  multiple  awards.  First,  there 
Is  rarely  a  buyout.  Instead  there  Is  a  sequence  of  current  requirements. 
Second,  the  effects  of  contractor  learning  are  not  visible  to  the  govern¬ 
ment  since  most  awards  result  In  fixed-price  type  contracts.  Third,  there 
are  usually  several  producers  both  before  and  after  a  given  acquisition. 

While  unit  prices  (In  constant  FY  78  dollars)  clearly  decline  over  time,  this 
decline  results  from  many  factors  Including  (1)  learning  curve  progress, 

(2)  the  effects  of  competition,  and  (3)  the  actual  portions  awarded  to  each 
contractor  before  and  after  the  competition. 

Other  factors  In  addition  to  learning,  competition,  and  the  portions 
awarded  can  change  the  price.  Value  engineering,  technological  breakthroughs 
and  changes  In  product  quality  can  reduce  the  price  of  the  Item  being 
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manufactured.  Producers  using  equipment  already  in  place  may  not  experience 
Inflation  at  the  same  rate  as  the  price  indices  imply.  Allocation  of  fixed 
costs  can  vary  from  one  award  to  the  next.  It  is  possible  that  a  change  in 
price  (up  or  down)  occurs  due  to  the  acquisition  act  itself,  i.e.,  the  fact 
that  the  government  has  entered  the  marketplace  again.  It  was  not  possible 
to  quantify  the  possible  Influence  of  these  factors  in  the  present  study. 
After  adjusting  for  nonrecurring  cost,  inflation,  and  the  portion  awarded, 
this  study  attributes  the  change  in  price  to  contractor  learning  and  com¬ 
petition. 

Figure  2-5  illustrates  the  savings  methodology.  It  shows  the  special 
case  where  one  producer  has  won  every  award  for  a  sequence  of  three  com¬ 
petitive  acquisitions  and  is  now  the  incumbent.  The  situation  of  several 
Incumbents  is  discussed  below,  and  a  detailed  example  with  calculations 
is  given  at  Appendix  A.  In  Figure  2-5  the  recurring  unit  price  (in  FY  78 
dollars,  and  excluding  one-time  costs)  is  plotted  against  the  cumulative 
quantity  awarded  to  this  producer.  The  solid  horizontal  lines  show  the  unit 
prices  paid  by  the  government  during  each  award,  and  the  dotted  lines  show 
the  prices  for  each  individual  unit  (known  to  the  contractor  but  not  known 
to  the  government).  The  algebraic  midpoints  of  each  award  are  indicated 
by  dots. 

The  reduction  in  award  price  reflects  both  learning  and  competition. 

In  order  to  separate  the  effects  of  these  two  factors  it  Is  necessary  to 
know  something  about  the  learning  curve  slope.  Very  little  Information 
is  available  about  learning  curve  slopes  In  the  ,*,nmun1t1on  industry,  possibly 
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because  of  the  extensive  use  of  fixed-price  contracts  in  which  contractor 
learning  is  not  reported.  Government  contracting  personnel  reported  that 
there  is  very  little  learning  due  to  the  highly  automated  production  tech¬ 
niques  and  the  large  quantities  involved.  Cost  analysis  personnel  have 
data  (7)  indicating  that  slopes  range  between  90  percent  and  95  percent 
(cases  94.3  percent,  projectiles  92.6  percent  and  fuzes  91.1  percent). 

The  steeper  90  percent  slope  attributes  a  greater  portion  of  the  price 
reduction  to  the  effects  of  learning.  This  minimizes  the  portion  of  the 
reduction  attributed  to  competition.  The  flatter  95  percent  slope  attributes 
less  of  the  drop  to  learning  and  more  to  competition.  A  100  percent  slope 
would  imply  no  learning  at  all.  In  this  case  the  entire  drop  would  be 
attributed  to  competition.  Several  reasons  suggest  the  use  of  a  95  percent 
slope  in  the  calculations  below.  First,  the  rates  reported  in  (7)  reflect 
actual  market  conditions  i  so  at  least  some  competitive  pressure  is  reflected. 
Learning  curves  are  used  in  this  study,  however,  to  calculate  what  the 
contractor  would  do  if  there  were  no  competitive  pressures  at  all.  After 
several  procurements ,  and  after  producing  several  million  units,  a  con¬ 
tractor  in  a  sole-source  situation  niqht  well  tell  the  government  that 
there  was  no  more  learning  (i.e.,  the  slope  is  a  flat  100  percent).  The 
government,  having  always  used  fixed-price  contracts,  would  be  In  a  poor 
position  to  contradict  the  contractor,  but  would  still  insist  on  some  com¬ 
promise  during  negotiations.  The  two  parties  might  agree  to  calculate 
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costs  using  a  fairly  flat  rate.  The  second  reason  for  using  the  95  percent 
slope  is  that  several  governnent  personnel  stated  that  the  slope  becomes 
flat  after  several  acquisitions.  If  this  Is  true,  then  the  use  of  the  95 
percent  slope  will  give  conservative  results;  i.e.,  the  competitive  savings 
are  really  greater  than  stated.  In  view  of  the  uncertainty  about  the  slope 
all  calculations  are  made  using  the  three  slopes  90  percent,  95  percent 
and  100  percent. 

Figure  2-5  shows  how  to  calculate  the  effects  of  competition  for  an 
acquisition  in  which  the  single  incumbent  contractor  wins  the  award.  The 
existence  of  several  incumbents,  all  candidates  to  receive  a  portion  of 
the  total  award  quantity,  and  the  practice  of  multiple  awards  make  further 
adjustments  necessary. 

Multiple  awards  are  often  used  for  noneconomic  reasons--to  avoid 
dependence  on  a  single  producer  who  might  be  vulnerable  in  time  of  war,  to 
provide  a  surge  capability  in  case  of  urgent  requirements,  to  encourage 
small  or  minority  businesses,  and  because  of  the  limited  production  capa¬ 
cities  of  potential  producers.  Multiple  awards  also  make  it  possible  to 
have  competition  in  future  acquisitions. 

To  calculate  a  projected  price  for  what  the  government  would  have  paid 
using  multiple  noncompetitive  add-ons,  it  is  necessary  to  make  some  assump¬ 
tions  about  how  the  total  new  requirement  would  be  split  among  the  Incumbents. 
The  assumption  usually  made  in  this  study  is  that  the  awards  would  be  split 
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into  the  same  proportions  as  are  observed  in  the  previous  awards.  Each 
incumbent  is  operatinq  at  a  different  point  on  his  learning  curve,  so  a 
projected  price  is  calculated  for  each  contractor,  based  on  his  assumed 
portion.  The  results  are  combined  to  give  a  composite  projected  price  for 
the  total  acquisition.  This  projected  price  reflects  the  learning  achieved 
by  each  contractor  and  estimates  what  the  government  would  have  paid  using 
noncompetitive  add-ons.  The  difference  between  the  projected  noncompetitive 
price  and  the  actual  comoetitive  price  is  attributed  to  competition. 

A  numerical  example  of  the  calculations  described  here  is  given  in 
Appendix  A,  which  also  records  the  detailed  system  descriptions,  the  con¬ 
tractor  names  and  contract  numbers  for  each  acquisition,  and  other  necessary 
data.  The  projected  prices,  the  award  prices,  the  competitive  savings, 
and  other  variables  are  recorded  in  Chapter  Ill  where  they  are  used  In  the 
forecasted  savings  methodology. 
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CHAPTER  III 


FORECASTED  SAVINGS  METHODOLOGY 

A.  INTRODUCTION, 

No  model  can  address  the  entire  decision  process.  In  particular, 
no  model  based  on  historical  data  can  predict  the  facilitation  and 
other  one-tine  costs  of  a  future  acquisition,  because  these  costs  vary 
so  greatly.  For  example,  as  part  of  the  first  award  for  some  Item  the 
government  may  have  to  furnish  an  entire  production  line  to  a  contractor. 
This  will  be  very  expensive.  In  a  later  acquisition  for  this  same  Item 
the  line  may  be  in  a  layaway  status,  and  the  one-time  costs  to  activate 
it  will  be  very  low.  The  present  research  emphasizes  estimating  the 
savings  in  recurring  unit  price,  leaving  the  estimate  of  any  one-time  costs 
to  be  made  later  by  the  government  analyst  who  will  have  a  more  specific 
situation  together  with  a  list  of  required  facilities  for  that  situation. 

A  tradeoff  analysis  comparing  the  one-time  costs  against  the  recurring 
savings  In  unit  price  due  to  competition  will  then  be  possible.  Section 
C  gives  procedures  for  estimating  the  savings  in  unit  price.  Section  D 
gives  a  model  for  estimating  the  competitive  award  price,  and  Section  E 
shows  how  to  make  the  necessary  tradeoff  analysis.  But  first  It  is 
necessary  to  review  some  of  the  non-quanti f lable  considerations  that  must 
be  addressed  In  any  acquisition. 
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8  ■  QUALITATIVE  cows  IK  rat  ions  . 

Competitive  acquisition  of  military  systems  is  often  difficult,  if 
not  impossible  to  achieve.  Experience  with  aimunition  items  shows  that 
when  producers  leave  the  production  base,  for  example,  after  losing  a 
winner-take-all  award,  they  usually  choose  not  to  bid  for  later  awards. 

These  later  acquisitions  will  then  have  to  be  awarded  noncompeti tively. 

It  is  sometimes  very  difficult  to  find  two  responsible  companies  that 
are  able  and  willing  to  produce  successfully  a  given  item  within  the  con¬ 
straints  of  schedule,  quality  and  cost. 

Lovett  and  Norton  in  (11)  develop  a  list  of  factors  which  can  Influence 
the  competitive  environment  and  offer  some  techniques  to  overcome  a  noncom¬ 
petitive  situation.  Figure  3-1  lists  these  factors,  called  a  "competition 
screen,"  since  they  serve  to  screen  out  many  situations  in  which  competition 
is  not  feasible.  Further  details  relating  to  the  competition  screen  are 
riven  In  Lovett  and  Norton. 

FIGURE  3-1 

Factors  Influencino  Competition 

1.  Prohibitively  high  initial  start-up  costs. 

2.  Lack  of  a  definitive  technical  data  package  or  a  "soft"  technical 

data  package. 

3.  Proprietary  data-technology  transfer. 

4.  Congressional  interests-budget  constraints. 

5.  Inadequate  production  quantities. 

6.  Economic  climate. 

7.  Length  of  planned  production  cycle. 

8.  Critical  or  scarce  materials. 

9.  Non-conformance  to  cost  accounting  standards. 

10.  Special  tooling,  test  equipment,  and  unique  facilities  required. 

M.  Testing  requirements. 

12.  Government  or  Industry  cash  flow  problems. 
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Lovett  and  Norton  suggest  several  approaches  to  overcome  these  factors. 
Including  government  funding  of  start-up  costs.  Improving  the  Technical 
Data  Package  (TOP),  adjusting  the  delivery  schedule  in  view  of  producer's 
plant  capacities,  using  Government  Furnished  Equipment  (GFE)  or  Government 
Furnished  Materiel  (GR1),  waiving  the  requirement  to  conform  to  government 
Cost  Accounting  Standards,  using  government  technical  assistance,  pro¬ 
viding  for  progress  payments  or  other  financing,  using  leader- follower 
acquisitions,  and  using  multi-year  awards.  The  last  approach  allows 
participation  by  companies  not  able  to  compete  for  smaller  quantities  and 
is  especially  valuable  when  high  start-up  or  facilities  costs  are  Involved. 

C.  FORECASTING  THE  SAVINGS. 

If  the  system  passes  the  competition  screen,  or  can  be  made  to  pass  at 
a  reasonable  cost,  a  forecast  of  the  expected  savings  is  needed.  This 
section  presents  a  methodology  for  making  this  forecast. 

For  each  of  the  22  observations  shown  in  Figure  3-2  the  projected  price 
is  calculated  as  described  In  Chapter  II,  assuming  the  use  of  a  noncom¬ 
petitive  award.  Figure  3-2  also  shows  the  competitive  award  price  actually 
achieved.  In  addition  to  the  above  variables,  the  logarithms  of  the 
variables  (to  the  base  10)  were  also  analyzed.  The  variables  SAV90,  SAV95, 
and  SAV100  sometimes  take  negative  values,  so  it  is  not  possible  to  calculate 
logarithms  for  these  variables.  The  definition  for  each  variable  Is  given 
in  Figure  3-3. 
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FIGURE  3-2(a) 

FORECASTED  SAVINGS  DATA  BASE1 


AMMUN I T I ON  ITEM 

OBS 

NAWD 

PR0J90 

PR0J95 

PR0J100 

Bomb,  750  Pound, 

Ml  17 

1 

■ 

291.5884 

327.3058 

365.2288 

2 

uB 

280.9058 

287.7090 

293.3363 

3 

241 .6833 

243.8389 

245.9028 

Kl 

n 

192.7950 

194.1093 

195.5216 

n 

o 1 

162.3785 

163.1251 

163.8369 

n 

151.5261 

152.6199 

153.6649 

Fuze,  M223 

7 

i 

.5589 

.6143 

8 

2 

.4744 

.5210 

9 

3 

.4820 

.6225 

wm 

EH 

.4204 

.4599 

Projectile, 

11 

n ; 

26.5931 

27.8086 

29.0297 

105r»m,  M489 

12 

30.84  3  3 

31.3410 

31.8207 

13 

H 

28.0581 

28.7706 

29.4830 

14 

fii 

27.2164 

27.4355 

27.6450  . 

15 

5 

22.3795 

23.3025 

24.2119 

16 

6 

22.7935 

23.2465 

23.6904 

17 

7 

42.4075 

44.4542 

46.5074 

18 

8 

42.8253 

43.8589 

44.8678 

19 

9 

39.9361 

40.2715 

40.5922 

Case,  Ctg,  M103, 

20 

1 

.4792 

.4968 

.5141 

Brass 

21 

2 

.4259 

.4407 

.4555 

22 

3 

.6045 

.6072 

.6098 

I 

< 

1 

1 

1 

1) 


See  Figure  3-3  for  definitions  of  variables 
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FIGURE  3-2 ( c ) 

FORECASTED  SAVINGS  DATA  BASE  (Continued) 
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FIGURE  3-3 


VARIABLES  AND  OE  F  l  N I T  IONS 


variable  definition 

OBS  Observation  number. 

NAHD  NunPer  of  acquisitions  observed  for  this  Item.  Including 

the  present  one. 

PR0J90  Projected  price  (composite)  for  this  acquisition, 

assuming  the  use  cf  noncompetitive  awards  and  a  90 
percent  slope.' 

PROJ95  Projected  price  (composite)  for  this  acquisition, 

assuming  the  use  of  noncompeti tive  awards  and  a  95 
percent  slope.' 

PROJIOO  Projected  price  (composite)  for  this  acquisition  assuming 

the  use  of  noncompetitive  awards  and  a  100  percent 
slope  (no  learning).1 

NBEF  Number  of  Incianbent  contractors  before  this  acquisition. 

HAf 7  Number  of  contractors  after  awards  are  made. 

SIZE  Total  quantity  awarded  in  this  acquisition. 

SIZRAT  Total  quantity  awarded  In  this  acquisition  expressed 

as  a  ratio  to  the  average  quantity  awarded  In  this 
saaple. 

PRESS  Pressure  to  reduce  the  number  of  contractors  and  equal 

to  NBEF  divided  by  NAFT. 

AWARD  Awarded  price  (composite)  for  this  acquisition.^ 


SAV90  Competitive  savings  assuming  a  90  percent  slope  for 

contractor  learning.  SAV90  •  (PR0J90  *  AWARDJ/PR0J90 

SAV95  Competitive  savings  assuming  a  95  percent  slope  for  con¬ 

tractor  learning.  SAV95  •  (PP0J9S  -  AWARD)/PROJ95 

SAV100  Competitive  savings  assuming  a  100  percent  slope,  l.e.,  no 

contractor  learning.  SAVI00  •  (PROJIOO  -  AWARD)/ PROJIOO 


In  the  case  of  multiple  awards,  the  word  "composite*  means  that  each 
producer  Is  analysed  Individually,  and  then  the  results  are  aggregated  to 
form  a  composite  total,  as  explained  in  Chapter  II  and  Illustrated  in 
Appendix  A. 
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Figure  3 -2(c)  shows  the  effect  of  competition  on  unit  price.  After 
excluding  nonrecurring  cost  and  inflation,  and  assuming  a  learning  curve 
slope  of  95  percent,  the  average  savings  in  unit  price  (compared  to  the 
projected  price)  Is  7.1  percent.  The  results  vary  from  a  savings  of 
30.0  percent  in  observation  22  to  a  loss  of  -25.1  percent  In  observation  8. 
The  two  losses,  observations  8  and  11,  occurred  when  the  incumbent  con¬ 
tractors  raised  their  prices  after  experiencing  difficulty  producing  the 
items  at  the  previously  awarded  price.  Details  for  these  and  other  acqui¬ 
sitions  are  at  Appendix  A. 

Figure  3-2 ( c )  presents  the  estimated  savings  based  on  three  possible 
slopes.  The  use  of  a  95  percent  slope,  as  discussed  In  Chapter  II, 
irtplies  an  average  savings  of  7.1  percent.  A  90  percent  slope  seems  to  be 
too  low,  based  on  the  data  in  (7).  It  is  definitely  too  low  for  some  of 
the  later  acquisitions  In  which,  according  to  miny,  there  Is  no  further 
contractor  learning.  Use  of  a  90  percent  slope  implies  an  average  savings 
of  3.7  percent.  A  100  percent  slope  may  be  correct,  at  least  for  some  of 
the  later  acquisitions,  and  Implies  an  average  savings  of  10.0  percent. 

The  true  average  savings  probably  lies  between  7.1  percent  and  10.0  percent. 
A  conservative  rule  of  thumb  would  be  to  estimate  competitive  savings  at 
7.1  percent. 

Several  multiple  regression  models  were  considered  In  order  to  explain 
the  variation  In  savings.  The  criteria  used  In  selecting  the  best  explana¬ 
tory  (Independent)  variables  were  that  the  variables  must: 


a.  have  high  correlation  with  savings,  the  variable  to  be 
estimated, 

b.  have  low  correlation  with  other  Independent  variables, 

c.  be  determinable  at  the  time  of  the  acquisition,  and  not  have 
illogical  values  or  signs  for  t heir  coefficients. 

Figure  3-4  gives  the  Independent  variables  analyzed  and  the  correlation 
coefficient  (R)  between  each  Independent  variable  and  the  variables  to  be 
explained.  These  Independent  variables  are  not  statistically  strong 
enough  to  allow  construction  of  a  multiple  regression  model.  Perhaps 
other  variables  or  a  larger  sarple  size  will  permit  construction  of  a  model 
which  can  explain  the  variation  in  savings  among  different  acquisitions. 
With  the  present  data  base  the  best  predictor  of  competitive  savings  is 
simply  the  average  savings  observed,  or  7.1  percent. 

The  fact  that  NAWD  is  no_t  correlated  with  savings,  may  be  however,  an 
Important  finding.  There  are  several  a  priori  reasons  to  suspect  that  the 
effects  of  competition  diminish  after  repetitive  acquisitions  for  the 
same  Item.  The  first  argument  is  that  as  time  goes  by,  the  award  prices 
and  number  of  awards  become  Increasingly  predictable  to  all  potential  con¬ 
tractors.  Thus,  a  very  efficient  producer;  i.e.,  one  able  to  produce  at 
an  unusually  low  cost,  would  have  little  or  no  pressure  to  offer  the  govern 
ment  a  correspondingly  low  price.  The  second  argument  is  based  on  consider 
atlons  of  marginal  cost.  After  the  first  few  acquisitions,  all  producers 
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FIGURE  3-4 

CORRELATION  COEFFICIENTS  (R) 
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1 ^None  are  slonlflcant  at  the  95  percent  level  of  confidence. 


should  be  at  or  near  their  lowest  price  (perhaps  at  their  marginal  cost 
plus  a  minimum  profit).  According  to  this  reasoning,  the  only  future 
reduction  In  price  to  the  government  would  be  due  to  contractor  learning. 

If  either  of  the  above  arguments  were  true,  then  the  coefficient  of 
NAWD,  the  number  of  the  current  acquisition,  would  be  negative.  Since 
the  coefficient  is  not  negative,  the  competitive  savings  do  not  diminish 
for  later  acquisitions.  Figure  3-2  also  Illustrates  this  finding.  The 
two  larqest  savings  were  for  the  third  fuze  acquisition  (17.6  percent)  and 
the  last  cartridge  case  acquisition  (30.0  percent).  Since  the  achieved 
savings  varies  so  widely  and  the  sample  size  Is  only  22,  the  conclusion 
about  repetitive  savings  must  be  regarded  as  tentative. 

D.  FORECASTING  THE  AWARD  PRICE. 

The  criteria  above  were  also  used  In  developing  models  to  forecast 
the  competitive  award  price.  Two  different  model  forms  giving  similar 
results  are  presented.  The  variable  PR0J95  and  Its  logarithm  form 
LPR0J95  are  the  only  ones  strong  enough  to  be  used  In  the  models,  which 
are: 

Model  1 

AWARD  •  .908  *  PR0095 


R 


2 


■ 


.997 
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Model  2 


AWARD  -  0.9243  *  PR0J950, 99966 
R2  »  .998 

The  two  nodels  appear  to  be  very  strong  in  terns  of  their  coefficients 
of  determination  (R  ),  however,  this  is  mainly  due  to  the  high  correlation 
between  the  projected  price  (assuming  learning)  and  the  award  price  (based 
on  learning  and  competition).  The  regression  models  give  more  weight  to 
the  expensive  items  in  the  data  base,  since  their  residuals  are  larger. 

The  average  of  all  observed  savings  (7.1  percent)  gives  equal  weight  to 
all  22  observations  and  is  recomended  for  use  in  making  a  tradeoff  analysis. 

E .  USE  OF  THE  FORECASTING  METHODOLOGY. 

The  forecasted  savings  methodology  allows  the  government  to  make  an 
economic  tradeoff  between  the  one-time  costs  and  the  price  savings  due  to 
conpetition.  At  the  time  of  the  acquisition  the  estimate  of  one-time  costs 
will  be  relatively  firm,  because  a  definite  list  of  required  facilities, 
tooling,  test  equipment,  and  other  items  will  be  available.  The  forecast 
of  the  savings  from  competition  will  not  be  as  firm,  but  it  is  still  a  very 
necessary  part  of  a  complete  analysis.  To  omit  considerations  of  competitive 
savings  would  be  appropriate  only  if  their  estimated  value  was  zero,  but 
the  present  research  (and  other  studies)  show  that  the  savings  from  competition 
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are  significant.  As  in  any  tradeoff  analysis  involving  time,  all  price 
data  must  be  expressed  in  terms  of  a  common  base  year.  Since  the  one-time 
costs  occur  early  and  the  recurring  savings  occur  later  over  a  period  of 
many  years,  it  Is  reasonable  to  use  discounting.  This  section  describes 
the  procedure  to  use  for  a  single  acquisition.  In  order  to  consider  repeti 
tive  acquisitions,  a  scenario  must  be  developed  describing  the  proposed 
number  of  facilities,  their  costs,  and  the  number  of  acquisitions.  Figure 
3-5  Illustrates  how  the  cumulative  savings  would  be  calculated.  Details 
of  the  forecasted  savings  methodology  for  one  acquisition  follow. 


FIGURE  3-5 


SAVINGS  FROM  REPETITIVE  COMPETITION 

Unit 

°rice 
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STEP  1 .  Obtain  the  i nput  da ta  necessary  to  use  the  forecasting 
methodology . 

a.  Obtain  the  total  quantity  required  for  000  and  Foreign  Military 

Sales . 

b.  Obtain  the  best  estimate  of  each  present  producer's  learning 
curve  slope,  the  cumulative  quantity  produced,  and  a  price  for  a  recent 
production  lot  (or  al ternat i vely  a  recent  year).  All  prices  should  be 

f 

adjusted  to  reflect  only  recurring  unit  costs  plus  profit.  Nonrecurring 
or  start-up  costs  should  be  excluded  from  this  part  of  the  analysis. 

STEP  2 .  Construct  the  projec ted  p ric  e  for  a  noncompetitive  acquisition  . 

a.  Divide  the  total  quantity  required  into  portions  for  each 
noncompetitive  award,  considering  plant  capacities  and  recent  awards. 

Several  alternative  breakouts  will  be  possible,  depending  on  the  number  of 
facilities  which  are  available  or  which  can  be  made  available  at  a  cost. 

Each  alternative  breakout  should  be  analyzed  separately. 

b.  Calculate  algebraic  lot  mid-points  for  each  proposed  producer. 
Mid-points  are  required  for  the  producer's  last  production  lot  (or  year) 
and  for  his  proposed  award. 

c.  Calculate  the  projected  unit  price  for  each  noncompetitive 
award  using  the  formula: 
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where , 

P^  *  The  projected  unit  price  for  tne  noncompetitive  award. 

Pq  ■  The  unit  price  for  the  last  production  lot  (or  year). 

M,  ■  The  algebraic  lot  mid-point  for  the  proposed 
noncompetitive  award. 

M  *  The  algebraic  lot  mid-point  for  the  last  production 
0  lot  (or  year). 

b  *  The  natural  logarithm  of  the  learning  curve  slope 
divided  by  the  natural  logarithm  of  2. 

d.  Calculate  the  total  recurring  price  for  each  producer  and 
add  the  results  to  give  a  total  price  for  the  entire  procurement  (not 
Including  one-time  costs). 

STEP  3.  Forecast  the  total  savings  from  competition. 

a.  Take  7.1  percent  of  the  projected  unit  price  times  the  quantity 
required  for  this  acquisition. 

b.  Identify  any  opportunities  for  cost  avoidance  --  lengthy 
and  expensive  negotiations,  Should-Cost  studies,  detailed  audits  of  pro¬ 
ducer's  records,  avoidance  of  justification  required  for  noncompetitive 
procurements. 

c.  Add  the  savings  In  recurring  unit  price  (Step  3a)  to  any 
savings  from  cost  avoidance  (Step  3b)  to  give  the  total  savings  from 
competition. 


STEP  4.  Fore  cast  the  total  costs  of  competition . 

a.  Identify  facll itization  costs,  additional  tooling  costs  and 
other  materiel-related  costs. 

b.  Identify  any  additional  costs  due  to  program  stretch  out, 
premiums  due  to  underutilization  of  facilities  or  uneconomic  production 
rates. 

c.  The  sum  of  Steps  4a  and  4b  is  the  forecasted  cost  of  competition. 

STEP  5 .  Fo recast  the  ne t  effect  of  competition . 

a.  Subtract  the  one-time  cost  in  Step  4c  from  the  competitive 
savings  in  Step  3c.  The  result  is  the  net  savings. 

b.  Compute  the  expected  savings  percentage  by  dividing  the  savings 
in  Step  5a  by  the  total  projected  price  in  Step  2d. 
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CHAPTER  IV 


FINDINGS,  CONCLUSIONS  AND  RECOMMENDATIONS 

A.  FINDINGS. 

Competition  tends  to  reduce  unit  price,  even  when  the  use  of  multiple 
awards  Is  announced  to  the  bidders  In  advance.  In  the  22  acquisitions 
analyzed  the  average  competitive  savings  achieved  after  accounting  for 
nonrecurring  costs,  inflation,  and  contractor  learning  was  7.1  percent, 
assuming  a  95  percent  slope  for  learning.  The  exact  amount  of  contractor 
learning  is  difficult  to  determine  for  ammunition  items  because  of  the 
extensive  use  of  fixed-price  contracts  which  do  not  record  the  learning. 

The  use  of  a  90  percent  slope  implies  an  average  competitive  savings  of 

3.7  percent,  and  the  use  of  a  100  percent  slope  (i.e.,  no  contractor  learning) 

Implies  an  average  savings  of  10.0  percent. 

The  competitive  savings  achieved  in  later  acquisitions  seems  to  be 
approximately  the  same  as  the  savings  achieved  in  the  first  few  acquisitions 
for  the  same  Item.  The  present  data  do  not  show  whether  this  repeated 
savlnqs  Is  due  to  continued  improvements  In  contractor  efficiency,  a  decline 
In  product  quality,  or  the  economic  effects  of  competition.  Although  the 
22  acquisitions  In  this  study  show  repeated  savings,  this  finding  should 
be  considered  tentative. 
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It  Is  possible  that  increased  award  quantities  and  increased  competitive 
pressure  will  result  in  greater  savings,  but  the  present  data  do  not  allow 
this  question  to  be  answered  definitively.  A  larger  sample,  better  learning 
curve  data,  and  perhaps  other  explanatory  variables  should  be  developed. 

B.  CONCLUSIONS. 

The  estimated  savings  methodology  developed  in  this  report  can  be  used 
to  estimate  the  savings  attributable  to  competition  in  a  historical  acqui¬ 
sition.  Some  assumptions  have  to  be  made  about  how  a  noncompetitive  award 
would  have  been  made,  but  this  is  not  an  Insurmountable  problem. 

The  forecasted  savings  methodoloqy  developed  can  be  used  to  predict 
the  competitive  savings  for  a  future  acquisition.  A  useful  rule  of  thumb 
is  that  the  competition  reduces  the  unit  price  by  7.1  percent. 

The  costs  of  facilities,  tooling,  test  equipment  and  other  one-time 
costs  are  best  estimated  by  using  specific  information  available  at  the 
time  of  the  acquisition.  Then  a  tradeoff  analysis  can  be  made  comparing 
the  forecasted  competitive  savings  in  unit  price  to  the  costs.  A  section 
of  this  report  gives  step-by-step  instructions  for  performing  this  analysis. 

Factors  other  than  economic  ones  can  be  very  Important  in  determing  the 
optimum  number  of  producers.  Specifically,  the  need  for  a  surge  capability 
and  the  desire  to  avoid  dependence  on  a  single  contractor  should  be  con¬ 
sidered. 

C.  RE  COME  N  DAT  IONS. 

It  is  recommended: 

1.  that  future  proposals  for  alternative  combinations  of  facilities 
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Include  an  estimate  for  the  effects  of  competition; 

2.  that  a  rule  of  thumb  of  7.1  percent  be  used  as  the  estimate  for 
competitive  savings  In  unit  price,  when  multiple  awards  are  planned; 

3.  that  qualitative  considerations,  as  discussed  In  this  report,  be 
considered  before  deciding  whether  or  not  to  compete  or  to  use  multiple 
awards; 

4.  that  when  repetitive  competition  Is  planned,  the  cumulative  savings 
be  estimated  and  presented  to  decision  makers; 

5.  that  further  research  be  done  to  identify  variables  that  can  better 
predict  competitive  savings. 
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APPENDIX  A 


ANALYSIS  OF  INDIVIDUAL  ACQUISITIONS 

1 .  BOMB,  750  POUND,  HI  17. 

The  750  pound  general  purpose  bomb,  Ml  17  series,  is  designed  to  pro¬ 
duce  maximum  blast,  fragmentation  and  deep  mining  effect.  It  was  used 
extensively  in  the  Southeast  Asia  conflict.  From  1965  to  1972  three 
producers,  A.  0.  Smith,  Letourneau,  and  A.M.F.  manufactured  5,260,995 
borfcs  for  a  total  cost  of  $1,170,674,052  (FY  1978  dollars).  A  total  of 
six  acquisitions  were  analyzed,  as  recorded  below  in  Figure  A-2. 

In  the  late  1950s  the  bomb  metal  parts  production  capabilities  had 
been  greatly  reduced.  In  the  mid  1960s  the  Increased  requirements  resulting 
from  the  Southeast  Asia  conflict  made  It  necessary  to  Increase  the  pro¬ 
duction  capability.  The  three  contractors  named  above  responded  to  a  soli¬ 
citation  and  were  awarded  facility  contracts  to  establish  bomb  metal  parts 
lines  at  Waco,  Texas  (A.  0.  Smith),  Longview,  Texas  (Letourneau),  and 
Long  Island,  New  York  (A.M.F. ). 

From  1965  to  1969  range  bidding  techniques  were  used  with  these 
contractors.  The  contract  unit  price  was  negotiated,  with  the  low  bidder 
receiving  the  larger  quantity.  The  option  clause  often  was  used  to  respond 
to  frequently  changing  requirements  and  also  to  provide  continuity  in  the 
production  lines. 


There  was  no  danger  to  the  contractors  of  falling  to  receive  an  award 
during  this  period,  yet  the  quantity  awarded  depended  on  the  offered  price. 

The  three  procurements  of  this  period,  then,  Illustrate  the  effects  of  a 
multiple  award  type  of  competition  rather  than  winner-take-all  type. 

Figure  A-l  Illustrates  the  calculations  used  to  estimate  the  effects 
of  competition  on  unit  price.  The  calculations  are  made  as  follows. 

STEP  1.  For  each  candidate  for  a  noncompetitive  add-on  or  sole- 

source  award  collect  data  for  the  most  recent  production  lot  (or  alternatively. 

1 

the  most  recent  year).  Adjust  the  unit  price  to  exclude  any  nonrecurring 
cost  and  express  the  result  In  constant  dollars  of  a  selected  base  year 
(FY  1978  was  used  for  this  data).  Calculate  an  algebraic  lot  midpoint  for 
this  lot  (or  year).  If  the  cumulative  quantity  Is  very  large,  the  arithmetic 
midpoint  Is  a  close  approximation  to  the  algebraic  midpoint. 

STEP  2.  Make  an  assumption  about  how  any  new  requirement  would  have 
been  broken  out  to  the  candidate  producers.  This  breakout  must  be  con¬ 
sistent  with  plant  capacities  and  with  the  way  the  government  has  made 
awards  In  the  past.  In  the  case  of  the  750  pound  bomb,  the  government  did 
not  award  the  total  requirement  to  the  lowest  offeror,  but  rather  awarded 
an  approximately  equal  share  to  each  member  of  the  production  base.  In 
Figure  A-l  the  assumed  breakout  for  a  noncompetitive  award  Is  one-third  to 
each  candidate.  The  assumption  usually  made  In  this  study  Is  that  a 
noncompetitive  breakout  would  have  been  made  according  to  the  proportions 
observed  for  the  currently  producing  contractors. 
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FIGURE  A-l 


ESTIMATED  SAVINGS  METHODOLOGY1 * 


A.O.  SMITH 

A.M.F. 

LETOURNEAU 

COMPOSITE 

First  Unit 

Last  Unit 

Midpoint  (Mq) 

1 

59,000 

29,500 

1 

64,721 

32,361 

1 

59,000 

29,500 

Unit  Price,  PQ 

405.6700 

287.7432 

402.5060 

Assumed  Breakout 
for  Noncompetitive 
Procurement 

.333 

.334 

.333 

Total 

Requirement 

435,020 

Award  Quantity 

145,006 

145,007 

145,007 

435,020 

Midpoint  (M^ ) 

131,503 

137,224 

131,504 

Projected 

Noncompetitive 

Unit  Price,  P1  n 

363.1938 

258.5692 

360. 3609 

327.3058 

Actual 

Competitive 

Unit  Price 

286.4400 

337.2600 

302.6100 

Actual  Breakout 
for  Competitive 
Procurement 

.333 

.334 

.333 

Actual  Award 

Price  for  Total 

308.7985 

Percent  Savings  In 

unit  price 

5.65% 

1 ^ A1 1  prices  are  In  FY  1978  dollars.  Prices  exclude  nonrecurring  costs. 
2)P,  •  P0  • 

3^A  composite  price  based  on  the  quantities  actually  awarded  and  the  prices 
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STEP  3.  Divide  the  total  quantity  required  for  this  acquisition 
Into  quantities  to  be  awarded  to  each  producer,  using  the  proportions  from 
Step  2.  Calculate  lot  midpoints  for  the  new  awards. 

STEP  4.  Calculate  a  projected  noncompetitive  unit  price  for  each 
contractor  using  the  formula, 

P.  -  P  )**b 

i  o  io 

where, 

P1  3  The  projected  unit  price  for  the  noncompetitive  award. 

PQ  3  The  unit  price  for  the  last  production  lot  (or  year). 

3  The  lot  midpoint  for  the  proposed  noncompetitive  award. 

Mq  3  The  lot  midpoint  for  the  last  production  lot  (or  year). 

b  3  The  natural  logarithm  of  the  learning  curve  slope  divided 
by  the  natural  logarithm  of  2. 

STEP  5.  Calculate  a  composite  unit  price  for  the  total  acquisition 
by  forming  a  weighted  average  of  the  projected  prices  for  each  producer. 
Use  as  weights  the  proportions  from  Step  2. 

STEP  6.  Record  the  actual  unit  prices  paid,  adjusted  to  exclude 
any  nonrecurring  costs,  and  expressed  In  constant  dollars  of  the  selected 
base  year.  Often  a  different  set  of  contractors  wins  the  competitive 
awards,  or  the  proportions  are  different.  Record  the  actual  winning 
contractors  and  the  proportion  of  the  total  award  each  one  actually 
receives. 
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STEP  7.  Calculate  a  composite  unit  price  for  the  total  acquisition 
by  using  a  weighted  average  of  the  actual  award  prices  for  each  winning 
producer.  Use  as  weights  the  actual  proportions  awarded.  In  Figure  A-l 
the  actual  award  was  split  into  three  equal  portions. 

STEP  8.  Calculate  the  savings  in  recurring  unit  price  using  the 
formula, 

S  -  (P  -  A)/P 

where , 

S  =  The  savings  in  recurring  unit  price  attributable  to 
competition,  expressed  as  a  fraction. 

P  «  The  projected  unit  price  (composite)  for  a  noncompetitive 
acquisi tion. 

A  *  The  actual  unit  price  (composite)  observed  for  the 
competitive  acquisition. 

The  first  conpetitive  acquisition  of  the  750  pound  bomb  achieved  a 
savings  of  5.6  percent.  This  represents  the  difference  in  unit  price 
between  a  projected  noncompetitive  price  and  an  actually  observed  competitive 
price.  The  effects  of  nonrecurring  costs  and  inflation  have  been  removed. 

For  the  first  few  acquisitions  the  estimate  of  savings  is  very  sensitive 
to  the  assumption  about  the  learning  curve  slope.  For  the  present  pro¬ 
curement,  an  assumed  slope  of  95  percent  implies  an  estimated  savings  of 
5.6  percent,  while  an  assumed  slope  of  90  percent  implies  an  estimated  loss 
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of  -5.9  percent.  All  procurements  were  analyzed  using  slopes  of  90  percent, 
95  percent,  and  100  percent  (see  Figure  3-2(c)  in  Chapter  Ill).  For  later 
acquisitions  the  estimate  of  savings  is  much  less  sensitive  to  the  assumption 
about  the  slope. 

For  the  remainder  of  the  acquisitions  analyzed  in  this  study  the 
calculations  were  made  as  stated  above,  and  the  results  are  recorded  in 
Figure  3-2 ( c ) .  The  only  additional  detail  that  will  be  recorded  here  is 
the  list  of  contractors  considered  candidates  for  a  noncompetitive  award 
(the  incumbents),  their  current  contract  numbers,  and  the  assumption  made 
about  how  a  noncompetitive  award  would  have  been  made.  For  the  acquisi¬ 
tions  for  the  750  pound  bomb  the  information  is  in  Figure  A-2.  Sometimes 
more  than  one  award  is  made  under  the  same  contract  number.  To  identify 
which  award  is  meant,  a  number  in  parentheses  appears  after  the  con¬ 
tractor's  name  in  Figure  A-2.  In  Figure  A-2  the  portions  are  based  on  the 
portions  in  effect  for  the  previous  acquisitions. 

In  1970  the  requirement  for  750  pound  bombs  declined,  and  a  competition 
was  held  to  determine  which  producer  would  be  put  Into  a  layaway,  or 
inactive  status.  A.  0.  Smith  lost  this  competition.  A.M.F.  and  letourneau 
had  previously  been  the  high  cost  producers,  charging  $215.28  and  $193.44 
respectively  (FY  78  dollars).  Assuming  a  95  percent  slope  they  would  have 
charged  $214.18  and  $192.17,  respectively,  for  a  noncompetitive  award. 
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FIGURE  A-2 


ACQUISITIONS  FOR  THE  750  POUND  BOMB 


OBSERVATION 

CONTRACTOR 

CONTRACT  NUFBER 

PORTION 

1 

A.  0.  Smith 

AMC-4d2(A) 

.333 

A.M.F. 

AMC- 509(A) 

.334 

Letourneau 

AMC-476( A) 

.333 

2 

A.  0.  Smith  (4) 

AMC-857( A) 

.333 

A.M.F.  (3) 

AMC-877(A) 

.334 

Letourneau  (2) 

AMC* 854 (A) 

.333 

3 

A.  0.  Smith  (4) 

68-C-0078 

.357 

A.M.F.  (3) 

69-C-0161 

.292 

Letourneau  (3) 

68-C-0030 

.351 

4 

A.  0.  Smith 

69-C-0398 

.563 

A.M.F.  (3) 

69-C-0035 

.234 

Letourneau  (3) 

69-C-0044 

.203 

5 

A.M.F.  (2) 

70-C-0279 

.400 

Letourneau 

70-C-0411 

.600 

6 

A.M.F.  (2) 

71-c-oon 

.353 

Letoumeau 

71-C-0368 

.647 
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The  actual  prices  offered  were  ST 67 .67  and  $167.71.  That  part  of  the  drop 
not  due  to  learning  is  attributed  to  the  Intense  competition.  Observation 
four  refers  to  this  acquisition. 

In  1971  both  A.M.F.  and  Letoumeau  were  awarded  contracts.  Letourneau 
as  the  low  bidder  received  the  larger  award.  Resumption  of  Intensive 
bombing  in  1972  resulted  in  an  Increased  requirement  for  the  Ml  1 7  bomb. 

The  government  decided  to  reactivate  the  A.  0.  Smith  facility,  which  had 
been  laid  away,  but  A.  0.  Smith  declined  to  operate  the  plant,  and  so 
Letoumeau  operated  this  Waco,  Texas  plant  in  addition  to  its  Longview, 

Texas  plant.  These  acquisitions  are  observations  five  and  six  in  Figure  A-2. 
2-  FUZE,  M223. 

The  N223  General  Purpose  Grenade  Fuze  is  a  mechanical  time  fuze  having 
nine  parts.  It  is  used  in  both  the  M42  and  the  M46  grenades  which  make  up 
the  cargo  of  t  te  8- inch  M509  projectile  and  the  155™  M483  projectile.  When 
the  projectiles  eject  the  grenades,  a  tape  stiffener  acting  as  an  airfoil 
turns  a  screw,  arming  each  grenade.  The  M223  detonates  the  grenade  upon 
impact.  During  the  years  1973  through  1978,  198,653,6^6  fuzes  were  bought 
for  a  total  price  of  $94,691,036  ( FY  78  dollars). 

The  M223  fuze  can  be  manufactured  either  by  automated  assembly,  or 
by  large  volume  hand  assembly.  It  requires  stamping  and  die  casting 
expertise.  The  fuze  was  developed  by  AVCO  and  Honeywell  in  the  mid  1960s 


FIGURE  A- 3 


ACQUISITIONS  FOR  THE  M223  FUZE 


OBSERVATION 

CONTRACTOR 

CONTRACT  NUMBER 

PORTION 

7 

Dayron  (3) 

73-C-021 1 

1.00 

8 

Honeywell  (2) 

74-C-0008 

1.00 

9 

Dayron  (1) 

76-C-0074 

.125 

Honeywel 1 

76-C-0073 

.125 

Etowah 

76-C-0089 

.250 

E.  Walters 

76- C- 0090 

.250 

RE  DM 

76-C-0091 

.125 

AVCO 

76-C-0072 

.125 

10 

Dayron  (2) 

76-C-0074 

.325 

Honeywell 

77-C-0182 

.010 

Etowah 

76-C-0075 

.216 

E.  Walters 

77 -C-007  3 

.325 

RE  DM 

77-C-0076 

.108 

AVCO 

77-C-0183 

.016 
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and  a  winner-take-all  competition  for  the  first  production  was  won  by 
AVCO.  In  1973  the  government  awarded  Dayron  a  competitive  contract,  and 
In  1974  Honeywell  won  the  competition.  The  earliest  acquisition  for  which 
data  are  available  Is  the  one  In  which  Dayron,  as  the  Incumbent,  was 
displaced  by  Honeywell.  Observation  7  In  Figure  A-3  refers  to  this  acqui¬ 
sition,  which  achieved  an  estimated  savings  of  11.2  percent. 

In  1976  the  requirement  for  fuzes  Increased  greatly,  and  the  government 
decided  to  Increase  the  number  of  producers  to  six.  Three  contractors 
which  had  never  before  produced  the  Item  (E.  Walters,  Etowah  and  REDM) 
joined  the  three  experienced  contractors  (AVCO,  Dayron  and  Honeywell)  for 
a  total  award  of  20,000,000  fuzes.  Observation  8  refers  to  this  acquisition. 
Before  this  acquisition,  Honeywell  was  producing  the  fuzes  for  a  unit  price 
of  SO. 512  (FT  78  dollars)  and  the  projected  price  was  SO. 4977.  After  the 
acquisition  the  weighted  average  price  for  all  six  producers  was  SO. 6225, 
giving  an  estimated  loss  of  25.1  percent. 

Discussions  with  government  contracting  personnel  reveal  the  reason 
for  this  price  Increase.  The  experienced  contractors,  AVCO,  Dayron  and 
Honeywell  had  lost  money  on  their  previous  contracts,  and  they  now  bid  at 
a  more  realistic  level.  Their  bids  were,  respectively,  SI. 1519,  SI. 0420 
and  SO. 8007.  The  new  contractors,  E.  Walters,  Etowah,  and  REDM  bid  very 
low,  and  ultimately  los  money  at  their  bid  prices  of  SO. 3788,  SO. 4094,  and 
SO. 4087.  The  after-award  price  of  SO. 6225  seems  high,  because  the  projected 
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price  of  SO. 4977  was  unreal istfcal ly  low.  Nevertheless,  the  government 
actually  paid  these  prices,  and  observation  8  is  Included  In  the  data 
base  In  this  study. 

In  1977  a  very  large  requirement  was  satisfied  using  range  bidding. 

The  larger  multi-year  awards  went  to  E.  Walters,  Etowah,  REDM,  and  Dayron 
based  on  their  low  price,  and  smaller,  minimum  sustaining  awards  went  to 
AVCO  and  Honeywell.  This  was  the  largest  total  award  observed  for  the  M223 
and  resulted  in  a  competitive  savings  of  17.6  percent  compared  to  the 
projected  price.  In  1978  another  competition  was  held.  Observations  9 
and  10  refer  to  these  acquisitions. 

3.  PROJECTILE,  M489. 

The  M489  projectile  is  a  105mm  tracer  used  for  target  practice.  It 
is  used  with  the  105mm  cartridge  (M490)  and  is  similar  In  appearance  and 
ballistic  performance  to  the  M456  series  combat  round.  The  projectile 
consists  of  a  steel  body,  an  aluminum  stand-off  spike,  and  an  aluminum  fin 
and  boom  assembly  with  a  tracer  cavity.  The  Army  Is  the  largest  user,  but 
the  Marine  Corps  and  Foreign  Military  Sales  also  have  large  requirements. 
During  the  years  1965  through  1979,  6,006,685  units  were  bought  for  a  total 
price  of  $219,167,633  (1978  dollars). 

The  observed  sequence  of  nine  competitive  acquisitions  for  the  M489 
illustrates  the  finding  that  the  competitive  savings  In  later  acquisitions 
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FIGURE  A- 4 

ACQUISITIONS  FOR  THE  M489  PROJECTILE 


OBSERVATION 

CONTRACTOR 

CONTRACT  NUMBER 

PORTION 

11 

Norris  (2) 

AMC-236(A) 

.500 

Hesse 

AMC-346(A) 

.500 

Weatherhead 

AMC-524(A) 

12 

Kennedy  (3) 

68-C-0109 

1.00 

13 

Kennedy 

69-C-0257 

.772 

Whittaker 

69-C-0410 

.228 

14 

Kennedy  (5) 

70-C-0037 

1.00 

15 

Kennedy  (2) 

71-C-0201 

.333 

Morewell 

71-C-0093 

.333 

Epic 

71-C-0006 

.334 

16 

Kennedy  (4) 

72-C-016 2 

.400 

Ho reweld 

73-C-0006 

.600 

17 

Norris  (1) 

75-C-0024 

.400 

Kennedy  (4) 

74-C-0023 

.200 

Chamberlain 

(1) 

75-C-0023 

.400 

18 

Chamberlain 

(3) 

75-C-0023 

.600 

Norris  (1) 

75-C-0024 

.400 

19 

Norris  (1) 

77-C-0123 

.600 

Chamberlain 

77-C-0066 

.400 

are  approximately  the  same  as  the  savings  in  earlier  acquisitions.  The 
eighth  and  ninth  acquisitions,  as  shown  in  Figure  A-4,  show  competitive 
savings  of  7.7  percent  and  10.8  percent  respectively. 

The  first  competitive  buy  is  observation  11  in  Figure  A-4.  In  1965 
Norris,  Hesse  and  Weatherhead  were  producing  the  M489  for  unit  prices  of 
$28.5212,  $29.5382,  and  S30.9620,  respectively.  In  order  to  exercise  the 
estimated  savings  methodology,  it  is  assumed  that  a  noncompetitive  award 
would  have  been  divided  equally  between  the  two  low  cost  producers,  Norris 
and  Hesse.  The  projected  unit  prices  are  $27.4198  and  $25.7664. 

Kennedy  Van  Saun  won  the  award  for  $33,033,  giving  a  loss  of  -18.8 
percent  according  to  the  estimated  savings  methodology.  This  is  similar 
to  the  second  fuze  acquisition  (observation  8)  which  also  showed  an  estimated 
loss.  In  both  situations  the  incumbent  producers  were  experiencing  pro¬ 
duction  problems  and  had  offered  what,  in  retrospect,  was  an  unrealistically 
low  price.  In  both  cases  the  final  award  price  seems  high  because  it  is 
being  compared  to  a  projected  price  that  is  unrealistically  low.  Nevertheless, 
the  government  did  pay  these  prices,  and  the  observation  is  kept  in  the  data 
base. 

Kennedy  was  the  principle  producer  during  the  mid  1960s  and  early  1970s. 

In  1974  Kennedy  withdrew  from  the  production  base.  Government  sources 
state  that  the  withdrawal  was  motivated  by  Kennedy's  desire  to  devote  more 


resources  to  their  more  profitable  coemerclal  lines.  The  requirements  for 
1975  and  beyond  were  competitively  negotiated  and  split  awards  were  made 
to  Norris  or  Chamberlain,  or  both.  Observations  12  through  19  refer  to 
these  acquisitions. 

4.  CARTRIDGE  CASE.  HI 03,  BRASS. 

The  Ml 03  cartridge  case  Is  produced  from  brass  blanks  using  a  drawing 
and  machining  process.  It  Is  a  NATO  standard  center  fire  20wn  case  and 
Is  used  with  many  cartridges.  Including  the  M55A2-TP,  M53-API,  M56A3-HEI, 
M221-TP-T,  M242-HE I-T,  and  the  M246-HEIT-SD.  During  the  years  1970  through 
1978,  165,304,103  cartridge  cases  were  bought  for  a  total  price  of 
533,980,123  (FY  78  dollars). 

Three  competitive  acquisitions  were  observed,  as  shown  In  Figure  A-5. 

In  1971  Amron  was  the  only  privately-owned  producer  of  M103  brass  cartridge 
cases.  A  competition  was  held,  resulting  In  awards  to  Amron  and  National 
Eastern.  Observation  20  refers  to  this  acquisition.  In  1973  another 
acquisition  was  held.  Only  one  of  the  two  Incumbents,  Amron,  received 
a  contract.  Observation  21  refers  to  this  acquisition. 

For  several  years  Amron  was  the  only  private  producer  of  M103  brass 
cartridge  cases,  although  a  Government-owned  Contractor-operated  (G0C0) 
facility  at  Lake  City  Army  Anwunltlon  Plant  produced  some  cases.  In  1978 
the  government  solicited  Amron  and  National  Eastern,  using  a  range  bidding 
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FIGURE  A- 5 


ACQUISITIONS  FOR  THE  M103  BRASS  CARTRIDGE  CASE 


observation 

CONTRACTOR 

CONTRACT  NUMBER 

PORTION 

20 

Amron 

71-C-0423 

1.00 

21 

Amron 

National  Eastern 

72-C-0476 

72-C-0515 

.69 

.30 

22 

Amron 

77-C-0116  (1) 

1.00 
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technique.  National  Eastern  won  the  award  based  on  price.  A  few  days 
after  losing,  however,  Aroron  offered  a  much  reduced  option  price  on  one  of 
their  current  contracts.  The  government  chose  to  exercise  this  option. 
Observation  22  refers  to  this  observation.  The  savings  are  calculated  on 
the  basis  of  two  awards.  National  Eastern  and  Amron,  for  an  estimated 
savings  of  30  percent  (assuming  a  95  percent  learning  curve  slope).  If 
the  savings  were  calculated  using  only  the  competitive  winner.  National 
Eastern,  the  estimated  savings  would  have  been  31  percent. 

This  last  acquisition  Illustrates  the  effects  of  competition  on  a 
contractor  who  had  enjoyed  a  100  percent  share  of  the  market  for  many  years. 
In  1978  Amron  was  producing  under  their  eighth  government  contract  for 
this  Item.  They  had  received  awards  totaling  142,640,841  cases,  and  the 
price  (In  FY  78  dollars)  had  risen  to  SO. 6098.  Considering  the  effects  of 
learning  only,  they  would  have  offered  SO. 6045  and  SO. 6072  (based  on  slopes 
of  90  percent  and  95  percent,  respectively).  After  losing  the  competition, 
Amron  engineers  reviewed  their  procedures  and  costs  and  found  they  were  able 
to  offer  the  government  a  price  of  SO. 4393. 
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FIGURE  B-2  (Continued) 
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STUDY  TEAM  COMPOSITION 


The  study  team  consisted  of  the  following  Individuals: 

Richard  C.  Brannon,  Project  Leader,  Is  a  statistician  with  the  US 
Army  Procurement  Research  Office  (APRO),  Fort  Lee,  Virginia.  He  has 
an  M.S.  In  mathematics  from  Southern  Illinois  University,  Carbondale, 
Illinois  (1967),  and  a  B.A.  In  mathematics  and  statistics  from  the 
University  of  Missouri.  Columbia,  Missouri.  Before  coming  to  APRO, 

Mr.  Brannon  was  an  Operations  Research  Analyst  with  the  Comptroller  of 
the  Army,  Washington,  DC.  Mr.  Brannon  has  worked  as  a  cost  analyst  and  as 
a  computer  system  analyst,  and  has  taught  Calculus.  Analytic  Geometry 
and  Algebra  at  the  college  level. 

Richard  P.  Burns  Is  a  Contract  Specialist  and  Procuring  Contracting 
Officer  at  the  US  Amy  Armament  Materiel  Readiness  Command  (ARRCOM), 

Rock  Island,  Illinois.  He  has  an  M.S.  In  contract  and  procurement  manage¬ 
ment  from  the  Florida  Institute  of  Technology,  Melbourne,  Florida  (1974), 
and  a  B.S.  In  business  administration  from  Lewis  University,  Lockport, 
Illinois  (1962).  He  has  been  a  Certified  Professional  Contracts  Manager 
since  1976.  Mr.  Bums  was  assigned  temporarily  to  APRO  as  part  of  his 
development  In  the  Materiel  Acquisition  and  Readiness  Executive  Develop¬ 
ment  (MARED)  program.  In  addition  to  his  assignment  at  ARRCOM,  Mr.  Burns 
Is  an  adjunct  professor  of  Contract  Management  In  the  graduate  program  of 
a  local  university. 
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John  I.  Neely  Is  an  Industrial  Engineer  at  APRO.  He  earned  his 
M.S.I.E.  from  Purdue  (1942)  and  has  a  B.S.  In  education  from  Indiana 
University  (1938).  Mr.  Neely  has  been  licensed  as  an  Industrial  Engineer 
In  several  states.  Prior  to  coming  to  APRO  Mr.  Neely  was  an  Industrial 
Engineer  with  the  Defense  Logistics  Agency,  and  taught  I.E.  for  US  Navy 
In  the  Far  East.  He  received  the  civilian  "E"  Award  from  President 
Roosevelt  for  RAD  at  Ell  Lilly  and  Company. 
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USA  Materiel  Development  &  Readiness  Cmd 
ATTN:  DRCPP-SP,  5001  Elsenhower  Ave. 
Alexandria,  VA  22333 

SACkGROlMD.  ‘Previous  research  has  shown  that  competition  usually  results  In 
Tower  unf t  prices.  The  literature,  however,  only  addresses  the  case  In  which 
a  single  winner  receives  one  contract  for  the  total  quantity  required.  The 
present  study  generalizes  the  sbove  work  by  allowing  for  the  possibility  of 
multiple  winners  and  also  the  case  In  which  a  sequence  of  competitive  awards 
are  made  for  the  same  Item  over  a  period  of  several  years. 

APPROACH.  ‘  A  sample  of  22  acquisitions  was  selected  and  contract  cost  data  was 
col lec ted .  Data  were  adjusted  to  separate  the  effects  of  Inflation,  nonrecurring 
costs,  and  contractor  learning.  The  savings  attributable  to  competition  were 
estimated.  A  sensitivity  analysis  was  performed  using  learning  curve  slopes 
of  90  ,  95  and  100  percent. 

SUMMARY.  ■'The  sample  showed  an  average  competitive  savings  of  7.1  percent,  based 
on  a  slope  of  95  percent.  The  effect  of  competition  varied  widely,  and  In 
some  situations  cocpetftlon  may  not  be  advisable.  The  advantages  of  competition 
could  be  lost  If  the  production  base  were  reduced  to  a  single  contractor. 
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